Titanium dioxide (TiO 2 ) films, because of their special properties, have been studied extensively as semiconductor photocatalyst for solar energy conversion and purification of water and air. Plasma CVD is highly efficient for depositing TiO 2 films, but it has mainly been low pressure incorporated with sophisticated discharge and vacuum systems that have been adopted. Thus, in recent years, atmospheric-pressure cold plasma has been explored to deposite TiO 2 films [1] [2] [3] [4] . In this paper, RF and kilohertz dielectric barrier discharge (DBD) plasma were explored for one-step deposition of TiO 2 photocatalytic films, respectively. Using titanium tetraisopropoxide (TTIP) and O 2 as the precursors, the as-deposited TiO 2 film with anatase structure was achieved by RF DBD. It showed photocatalytic activity almost as high as that after calcination at 723 K. The gas temperature in the RF DBD plasma was estimated to be at about 500 K by the rotational temperature via optical emission spectra (OES). It was confirmed that the nonthermal effect of the RF DBD plasma on the high photocatalytic activity of the as-deposited TiO 2 film does exist. Using TiCl 4 and O 2 as the precursors, the tuning effect of N 2 on the deposition of TiO 2 film by kilohertz DBD was investigated. The results showed that by increasing N 2 content, deposition rate and particle size of the TiO 2 film were reduced, and its photocatalytic activity was enhanced. No N-doped TiO 2 was formed during the deposition process, which was evidenced by XPS characterization. Analysis of the OES spectra and the gas temperature during deposition of the TiO 2 films showed that, with the increase of N 2 content, the vibrational temperature of N 2 increased, the electron excitation temperature decreased, and there was no obvious change in gas temperature.
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